The solution structure of yeast tRNAPhe as studied by nuclear Overhauser effects in NMR.
Recently, the imino proton spectrum of yeast tRNAPhe has been assigned by means of the application of the nuclear Overhauser effect (NOE). In the present paper it will be shown that even for tRNA (MW 28000) connectivities between the imino proton spins can be observed using two-dimensional NOE spectroscopy. In this way the imino proton resonances of the D-stem region are assigned. The results are discussed in relation to those obtained by the classical one-dimensional nuclear Overhauser effect. It turns out that in 2D-NOE experiments connectivities from overlapping resonances can be observed which cannot be determined by one-dimensional Overhauser experiments. Moreover, the total assignment of the imino proton spectrum of yeast tRNAPhe is used to relate the three-dimensional crystal structure of the tRNA to its solution structure. It is shown that the principle elements of the X-ray structure, i.e. the hydrogen bonding network and the stacking of the stems upon one another, are also found in solution. This is true for the presence as well as for the absence of magnesium ions. However, in absence of magnesium ions the tRNA structure appears to differ in details from that in the presence of magnesium ions. Finally, the influence of the elongation factor Tu from B.stearothermophilus on the tRNA structure is discussed.